The concentration of methane (CH 4 ) with other greenhouse gases in the atmosphere lead to the raise of the mean Earth surface temperature. Methane is in fact the most important greenhouse gas in the atmosphere after H 2 O and CO 2 , with emission from anthropogenic and natural processes.
INTRODUCTION
Methane is the most important greenhouse gas in the atmosphere after H 2 O and CO 2 , with emission from anthropogenic and natural processes. Several airborne and space borne instruments (e.g. GOSAT, TROPOMI) provided important results based on their atmospheric methane measurements [1] .
The new generation space borne Lidar mission MERLIN (Methane Remote Sensing Lidar Mission) will make very sensitive measurements of atmospheric methane (CH 4 ) distribution with unprecedented quality and coverage. It will provide 50km averaged methane column concentrations.
It will therefore offer the necessary sensitivity to probe methane fluxes, over different key geographical areas, with a precision better than 2% [2] . MERLIN will eventually track down the methane sources and sinks on a global scale.
The instrument will be mounted on a satellite platform flying at ∼ 500km altitude in a Sun synchronous orbit [3] .
The instrument will continuously send and receive a pair of pulses at two different wavelengths. One wavelength λ on = 1645.552 nm is centered on CH 4 absorption line. The other pulse is a reference at λ of f = 1645.846 nm which is slightly shifted by a few tenth of nm. It is located where CH 4 absorption is relatively smaller but yet it is close enough to have a nearly identical interaction with the atmosphere and the reflecting surface. The laser footprint size (diameter) is about 150 meters [3] . From the back-scattered signals of 7805 978-1-5386-9154-0/19/$31.00 ©2019 IEEE IGARSS 2019
both pulses (on and off) the DAOD (Differential Absorption Optical Depth) of methane is measured, and thus its density.
INSTRUMENT MONITORING

Motivation
The instrument the long term monitoring (LTM) is an offline function that will track the behavior of the instrument and its subsystems. It will also monitor the instrument's performance in response to expected or unexpected natural events or technical situations. This is achieved by analyz- 
Key monitored MERLIN components:
• Detector Response: The detector temperature, power supply, and dark current will be continuously monitored to identify any trends (either peculiar or not). Figure 1 shows an example of a long term monitoring result of SCIAMACHY. It shows the detector temperature in the shortwave-infrared channel 6 [4] where a variation of 0.29K/year can be perceived. In ments would be expected [5] . Whether the linear correlation is achieved or not, these correlation tests will provide a unique opportunity to analyze and monitor various components from level 0 to level 1. 
SUMMARY
Long term monitoring will be a key ground segment component supporting MERLIN scientific activities. It will mainly contribute into the data verification and validation over the mission lifetime (e.g. Instrument pointing, Laser performance). LTM will add specific insights on the instrument behavior and its data in order to avoid scientific measurement biases, by tracking any effects due to unpredicted instrument behavior or unexpected natural events (e.g. solar flares). On the other hand, it will investigate the stability of the laser and also routinely evaluate the geolocation to ensure the reliability of the measurements of CH 4 density, and thus the overall scientific results.
